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@ Motivation for Measurements WD
4 )
1. QCD:
- NNLO calculation of o, /o,
- PDF measurements from Z rapidity and FB lepton asymmetry (W)
- QCD radiation from p.(Z) at low p; (non-perturb) and high p; (NLO)
p T ] p
W /Z from measurement of
leptonic final states
! l
2. SM Parameters: CKM (V.g), I'yy, quark couplings
3. Optimising detector understanding for new physics searches
NS /
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Data Samples
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Detectors

\_

Tracking to Fiber + Si
In|<3

Calorimetry Ur +
In|<4 Liquid Ar

Muons In|<2
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@ Inclusive Cross Sections

 Standard boson selections ( I+E/T ; I'r)
* Mostly employ central lepton triggers.

» PDF’s
» lepton & trigger efficiencies
» backgrounds
* Results are in good agreement with NNLO
QCD predictions.

* 1-2% systematic uncertainties (w/o luminosity):
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Luminosity from W/Z Production m@
4 )

- Present experimental Systematic is 2% (excluding luminosity) & NNLO theory
uncertainty is 2-3 %

- Current lumi determination uses forward Cherenkov detector : uncertainty= 6%

% = 4.0% ® 4.4%
I \
v
Oror(PD) Oy (lumi detector acceptance)

- Already a viable (integrated) luminosity method.
- Work ongoing to identify optimal observables etc.
- Another possibility is to explicitly measure ratios: Oy / Oy,

o J
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C@ Tau Channel wD
(. Interesting channel : . )

»to test 3" generation lepton universality,
»as a benchmark for searches (especially MSSM Higgs).

* Experimentally challenging.
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@ Indirect W Width m@

-

o, - BROW — Iv) N
o, BR(Z—1"T)

R =

-+@— World Average (RPP 2002)
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Direct W Width )
S

* Measure the tail of high mass WSs.
[ Lineshape ~ Breit-Wigner (M,,,I';,) ® PDF’s ® Resolution ]
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10 =
E = e Data
o C — MC+Background
> F [ Background
5 1°E [s0<m, <100 100 < M, < 200
@ [ [|normalisation fit
B region region
10° = —— — Preliminary Result
- M,,.=M,, + 50 T,
i —&—— DO Run|
10k ——— CDF Run | (e+y)
—— Hadron Collider Avg
1 l — Preliminary LEP2 Avg
| | ‘ | ‘ | ’ —e— Preliminary World Avg
60 80 100 120 140 160 180 200
M, (GeV) [N T P P FETE FENE FETE SR STl S
1.8 2.0 2.2 24 2.6 2.8
[ T, =2.011+0.093 (stat) = 0.107 (syst) GeV ] (W) Gev

J

ICHEPO06 : 27 July 06 W Width & W,Z cross sections at the Tevatron 9




(7

Vcs & Lepton Universality

™)

-

Indirect Determination

-

I, =3I

N
1+ Koo (@) SV, |

<

o

o top Comparable to LEP2 precision
| Vel =09760.030 ,
g /g
/ gLV \ UA1 1991 1.01+ 0412
g, UA2 1991 —— 1.02+0.06
gW CDF 1992 = 0.97:+ 0.07
g;v (CDF)=0.99+0.04 DO 1999 —-— 0.98+ 0.031
K ‘ / LEP 2001 - 1,026+ 0.014
PDG 2002 (wio LEP) + 0.988+ 0.025
Eu /ge S CDFII Preliminary 2003 —h— 0.99+ 0.04
g./g. =1.036+0.015 LEP-2 |

g./g, =1.039+0.014 0.7

1

1.3

ICHEPO06 : 27 July 06

W Width & W,Z cross sections at the Tevatron

10



(]

R(W/Z) : New Method

ﬁ Design an analysis optimized for the ratio of cross-sections.
2. Start with a selection entirely symmetric between W’s & Z’s :

. A\
I. Single lepton trigger & ID
Z / cuts (E; > 30 GeV) \u4 /
ii. A hard cut on the recaoil to :
\ suppress QCD background. el
e B ET N
. ! v

3. Fitfor W & Z fractions in a
discriminating variable,ﬁ/T :

MET for electrons, scaled by R = 10.546

N
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J
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R(W/Z) : New Method

(]

CDF ARIR (%)
PRELIMINARY electron electron (300 pb-')
(72 pb™) PRELIMINARY
Statistical 1.7 0.94
PDF 0.65 0.31
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Background 0.37 2.5
Missing-E+ - 0.5
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Systematic 1.50 23l
Stat. + Syst. 2.20 2.76

b

» Reduced by x2

» Eliminated.

»Increased: needs better understanding
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@ Drell Yan D&
4 N

_ . e * A standard measurement at hadron colliders :
pp—=Zly =1l (+X) » control sample for searches (Z', SUSY dilepton channels)
» PDF constraints.

Triggers/cuts distort low mass region

matrix unfolding bin-by-bin correction
10 i
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PDFs : Drell-Yan do/dy

@

P

Rapidity differential cross section :

pZ=pl+ +pl—

Eh’l EZ ~ p:z

* At leading order :

1, (E*+p”

l+

I

/

* High-y — high-x
 Currently statistically
limited.

J
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PDFs : oy, (forward region)

(.

A new & technically challenging analysis :
» Silicon tracking for electron ID

-

12<n,6=<2.8

E; >20 GeV
» Backgrounds d
O, BRW —ev)= ET >25 GeV
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Conclusions m@

f- The Tevatron experiments have completed a first round of W & Z )
measurements: : - Results here based on 400 pb-! of data
» Inclusive cross-sections  Expect final Run Il results to have
» Differential cross-sections 10-20 times this

» Asymmetries (see Susan Blessing’s talk)

* A next generation of measurements are being designed for enhanced sensitivity
to the underlying physics parameters (couplings, PDFs etc.) which requires
reducing systematics through the development of new analysis techniques and
extending the kinematic coverage.

* These results are helping to :
» Understand the environment for a precision W mass measurement
» Optimise understanding of detector and backgrounds for new physics
searches

o J
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